Summary Using age-adjusted incidence rates and proportional incidence ratios, the risks 
It is well known that Japanese residents of the US have higher incidence rates of prostate cancer and breast cancer than those in their homeland (Muir et al., 1987) . Furthermore, the rates observed among migrants are intermediate between those in Japan and those of Japanese born in the US. These observations have suggested a major environmental component in the etiology of these diseases (MacMahon et al., 1973; Buell, 1973) . Dietary habits or other lifestyle characteristics may explain risk patterns among immigrant populations. For example, earlier age at menarche, which is one of the established risk factors for breast cancer, may be associated with 'westernisation of diet and culture' (Kato et al., 1988) . Therefore, environmental conditions in childhood may help explain the high risk of breast cancer in later life. Understanding the timing of events which contribute to risk modification with migration has important implications in developing strategies for prevention.
In this study we examine the risks of prostate and breast cancer among Japanese and Spanish-surnamed and other whites of Los Angeles County who are US natives or immigrants. Immigrants include those whose passage to the US occurred either in 'early' life or in 'late' life. We compare these rates in all of these groups to those in 'stay-at-home' residents of the homeland of origin. (Mack et al., 1985; Shimizu et al., 1987) To provide estimates of 'homeland' risk, we selected the most appropriate available racial/ethnic population for which population-based cancer incidence has been published and calculated the age-adjusted incidence rates for both types of cancer, standardised to the distribution of our standard population by using the published age-specific incidence rates. For the comparison to (mostly mestizo) Spanish-surnamed whites in Los Angeles County, we selected the registry covering the (mostly mestizo) population of Cali, Colombia, 1972-76 and 1977-82 ; for other whites, we selected Birmingham and the West Midlands Region, England, 1973-76 and 1979-82;  for Japanese, we selected Miyagi, Japan, 1973-77 and 1978-81 (Waterhouse et al., 1982; Muir et al., 1987) . The average rate over the two time periods in each homeland population was calculated using weights based on the length of the period. Our choice of Cali to represent the mostly Mexican Spanishsurnamed whites of Los Angeles was made because there was not an appropriate population-based registry in Mexico.
Age-adjusted incidence rates for both prostate and breast cancers in Spanish surnamed whites, other whites, and Japanese born in the US were computed and compared with those for race-specific immigrants to Los Angeles from South and Central America, Europe, and Asia, respectively.
To supplement the direct calculation of rates we used proportional incidence ratios. We did this primarily because the recent postcensus increase in the immigration rate to Los Angeles from Mexico and Asia is responsible for some demographic inaccuracy. We calculated age-standardised proportional incidence ratios for both cancers defined on the basis of race-ethinicity, nativity, residence, and apparent age at social security number assignment, by dividing the observed number of patients by an expected number derived from the LAC Tumor Registry distribution of all cancer patients of a given race-ethnicity, known nativity and social security number. For each 10-year age subgroup, this expected number was obtained by multiplying the number of cases of all types of cancer in the group by the proportion of prostate or breast cancer among all cancer patients of that age in all groups combined. These age-specific expected numbers were then summed. These proportional incidence ratios were then applied to the overall age-adjusted incidence rate for a given racial/ethnic group, to provide an age-adjusted incidence rate for a subgroup of that population.
The incidence data from Birmingham serve as a useful reference standard to compare with incidence rates for nonSpanish surnamed whites in Los Angeles County, but the standard may not be analogous to that for Spanish-surnamed whites or Japanese. In each of the latter groups, the majority of immigrants to Los Angeles come from a single country (Mexico and Japan), but European-born whites represent multiple countries of origin and therefore multiple cultures. These multiple cultures encompass a wide range of life-styles including dietary habits, and a diversity of historical patterns of migration. For these reasons, we did not choose to include non-Spanish surnamed whites in examining the effects of age at immigration.
Results
Incidence rates for prostate cancer and female breast cancer in Los Angeles County were higher than those in homeland populations among each racial/ethnic group examined (Table  I) .
Incidence rates for prostate cancer in Spanish-surnamed whites and Japanese are compared in Figure 1 , after subdividing Los Angeles residents into US natives and early and late immigrants; the latter groups include those born in South and Central America and Mexico for Spanish-surnamed whites, and in Asia for Japanese. 'Early' immigrants showed prostate cancer rates that were similar to US-born residents among both Spanish-surnamed whites and Japanese. 'Late' immigrants also showed similar rates to US-born among Spanish-surnamed whites. Among Japanese the rate in 'late' immigrants was only slightly lower than Figure 1 Age-adjusted incidence rates for prostate cancer by birthplace and age at immigration for Los Angeles County residents and in homelandsa for Spanish-surnamed whites and Japanese. aCali, Colombia (1972-82) for Spanishsurnamed whites and Miyagi, Japan (1973-81) for Japanese. those in US born residents or 'early' immigrants. The ratios of the rates of either immigrant group (early or late) to that of the homeland populations were substantial (3.6 and 4.0, respectively) among Japanese.
Incidence rates are compared in Figure 2 for female breast cancer for the same categories as were used in Figure 1 . The breast cancer rates of US-born residents and of 'early' immigrants were almost identical among both Spanish-surnamed whites and Japanese. However, the rate of ' 
Discussion
For prostate cancer, the results of our analysis not only clearly suggest the importance of environment in etiology, but also that the effect of later life events is large compared with that of early life events in determining incidence of clinically detectable disease. If the effect of early life events is large, the incidence rates for 'late' immigrants must be similar to those in homeland populations. We have recently acquired that 'detection bias', due to differences in the review system of pathologic specimens from benign prostatic hypertrophy between Japan and the US, may account for a substantial part of the overall difference in prostate cancer incidence between Japanese in Japan and US whites. We are uncertain how great an impact, if any, such a bias might have on these age-dependent changes in prostate cancer risk following migration to the US. The conclusion from these observations among migrant populations differs from that in an earlier report in which we suggested that the high risk of prostate cancer in black males in Los Angeles is determined early in life, possibly through altered testosterone secretion and metabolism (Ross et al., 1986) . Our findings also suggest an important role of environmental factors in the etiology of breast cancer. However, unlike for prostate cancer, immigrant patterns suggest that factors in early life make a more substantial contribution to breast cancer development, or that there are factors which are common in the US and affect women more strongly by the length of residence in the US.
For both prostate and breast cancer, the possible etiologic role of diet, especially specific nutrient intake such as fat, has received considerable attention (Berg, 1975; Hill & Wynder, 1979; Ross et al., 1987; Goodwin & Boyd, 1987) . Our findings suggest that if diet is important for prostate cancer, those dietary habits not long before diagnosis may advance the disease to a clinically detectable stage or at least to a stage which is readily detectable through pathology review of specimens from surgeries for 'benign' conditions. Consistent with this notion, it is well established that the overall and age-specific prevalence of latent prostate cancer has considerably less geographic and racial variation than clinical prostate cancer (Yatani et al., 1988) .
There is some evidence that dietary fat might affect prostate cancer risk via an alteration in the hormonal environment. Hill and Wynder (1979) reported a significant reduction in plasma testosterone concentration after changing over from a western diet with 40% of energy from fat to a vegetarian diet with 25% of energy from fat. However, in a subsequent paper (Hill et al., 1980) The method of risk quantification used in this study assumes that the age-adjusted incidence of cancer at all other sites combined is relatively constant over the subsets of interest. A rough test of the validity of this assumption is the race-specific comparison of age-adjusted all-site incidence in Los Angeles with that in homelands. In Los Angeles, the annual rate per 100,000 for cancer at all sites in Spanish surnamed white and Japanese males is 300 and 250, and in females is 244 and 207. For those comparison populations in Cali and Miyagi, the comparable rates for males are 309 and 273, and for females are 312 and 173. For Japanese men the ratio of 250 (Japan) to 273 (Los Angeles) is 0.9 and the reciprocal of the ratio is 1.1 For mestizo men the ratio of 300 (Colombia) to 309 (Los Angeles) is 1.0. The ratio (and the reciprocal of the ratio) is 1.2 (and 0.8) for Japanese women and 0.8 (and 1.3) for mestizo women. Thus, risk ratios estimated to be more extreme than 0.9-1.1 (men) or 0.8-1.3 (women) are unlikely to be explained by an artifact of the proportional method.
Cancer site, race, and birthplace are accurately classified in medical records. We can think of no obvious way by which systematic omission or errors in assignment of race, birthplace, or social security number could occur. There are possibilities of misclassification of age at immigration by using social security numbers. Data on the true age at immigration for individuals are not available. With access to accurate such information on every individual, the patterns we reported would be qualitatively unaffected.
